Tetraazamacrocyclic complexes of lead and palladium have been synthesized by the template process using the bis(benzil)ethylenediamine precursor. The tetradentate macrocycle (maL) reacts with PbCI2, PdCI2 and different diamines in a 1"1"1 molar ratio in methanol to give several solid complexes of the types [Pb(maL)(R)CI2] and [Pd(maL)(R)]CI2 (where R 2,6-diaminopyridine or 1,2-phenylenediamine). The macrocycle and its metal complexes have been characterized by elemental analysis, molecular weight determinations, molar conductivity, IR, H NMR,3C NMR, electronic, mass and electrochemical studies. The macrocyclic ligand coordinates through the four azomethine nitrogen atoms which are bridged by benzil moieties. IR spectra suggest that the pyridine nitrogen is not coordinating. The palladium complexes exhibit tetracoordinated square-planar geometry, whereas a hexacoordinated octahedral geometry is suggested for lead complexes. The macrocycle along with its complexes have been screened in vitro against a number of pathogenic fungi and bacteria to assess their growth inhibiting potential.
INTRODUCTION
The field of macrocyclic chemistry of metals is developing very fast because of its variety of applications and importance in the area of coordination chemistry. The rational design and construction of inorganic and organometallic metallomacrocycles by transition metal-directed multicomponent self-assembly has a major impact on supramolecular chemistry3'4. The incorporation of metal centres into supramolecular systems gives rise to novel electronic and/or magnetic properties as well as fascinating structural features. Metallomacrocycles have been widely used in host-guest chemistry to understand self-assembly phenomena in natural systems4 '5 . Transition metals present a large variety of preferred coordination geometries which have been systematically used in the construction of supramolecular assemblies such as molecular racks6, ladders6, girds7, cyclinders8, metallomacrocyclesS,9, metallocyclic polygons 0 and helicates .
The importance of macrocyclic complexes is now well recognised. In the past, attention has been paid on the design and synthesis of small molecular complexes that mimic aspects of the spectral and chemical properties of metal sites proteins. The desire to find highly water soluble and stable redox couple based on inexpensive materials for use as components in photoelectrochemical cells and redox storage batteries had led us to investigate bipyridine complexes of palladium. One of the most interesting aspects of polyazamacrocyclic complexes is that the ligand can be modified. Some transition metal(II) complexes of polyazamacrocyclic ligands containing coordinated secondary amino groups are chemically oxidized to metal(II) compelxes containing a higher degree of unsaturation in the ligand't3. The reaction is largely affected by the nature of the central metal ion and the structure of the ligand. The effect of macrocyclic and chelate-ring size on the complexation behaviour of a series of tetraazamacrocycles has been investigated 4.
Change in ring size has been achieved solely by varying the number of methylene carbons that link the nitrogens atoms to the benzyl moiety. The coordination chemistry of square-planar metal complexes involving nitrogen donor ligands has excited great interest among chemists in recent years, due to the applications of these compounds in catalysis and their relevance to bioinorganic systems. For instance, the complexes of platinum(II) and palladium(II) exhibit potent antitumor activity 6. It is known that activity is associated with the configuration of the platinum(II) and palladium(II) complexes 7. Macrocyclic iigands are chemically interesting as they show metal exchange (transmetallation) reactions which are useful for the synthesis of new metal complexes. A current review 8 on synthetic chlorophyll and haemoglobin reveals the importance of polyazamacrocycles as oxygen carriers. Transition metals and their complexes have great interest and form mutliple complexes 9. Transition metal complexes of nitrogen donor ligands have been studied in detail, on account of their stereochemistry and wide practical utility2.
The striking structural features, diverse stereo-chemistry and appreciable biochemical as well as commercial applications of palladium(ll) and lead(ll) complexes of biologically active nitrogen donor ligands led us to undertake systematic studies on the complexes of these two metals. The synthesis of some new complexes of palladium(ll) and lead(II) with the macrocycle and their structure elucidation and redox behaviour are reported in this communication. (Where R 2,6-diaminopyridine or 1,2-phenylenediamine) 
SPECTRAL STUDIES IR Spectra
A comparative study of the IR spectra of the precursor and its complexes confirmed the formation of the macrocyclic complexes with the proposed coordination pattern. In the IR spectra of all the complexes the functional groups NH2 and C=O of the starting compounds, are absent whereas characteristic bands of imine grouigs 24 are present. The absence of stretching and deformation vibrations of-NHz groups 25 indicates the deprotonation of macrocyclic complexes and the appearance of strong bands due to coordinated vC=N H NMR Spectra
The proton magnetic resonance spectra of the precursor as well as its corresponding metal complexes have been recorded in DMSO-d6 using TMS as internal standard. The spectral data give some important information to conclude to the formation of macrocyclic complexes. The disappearance of the primary amino proton signal and the appearance of a singlet observed at 53.29-3.37 ppm in the complexes may be assigned to methylene protons adjacent to nitrogen indicated that the proposed macrocyclic skeleton has been formed. The multiplate of aromatic protons were observed at 57.24-8.10 ppm in the spectra of the macrocycle and its complexes.
Behaviour of New Macrocyclic Complexes of Lead(ll) and Palladium(ll) Metals
Electronic Spectra
The electronic spectra of the metal complexes were recorded at room-temperature in distilled DMSO. The absorption maximum at 413 nm in the case of the macrocycle can be assigned to the n-n* transition of the azomethine group. The shift of this band (ca 12nm) in the spectra of the complexes suggest the coordination of the nitrogen to the metal ion28. In addition to this band, the spectra of the metal complexes exhibit bands around 281 nm and 329 nm due to n-n* electronic transitions. However, the position of these bands remains almost same as that of the macrocycle.
The electronic spectra of the palladium (II) complexes also support the said structure. The cyclic voltametric behaviour of the macrocyclic compounds [Pb(C35H27N.)Cl_] and [Pd(C3,H,TNs)]CIz was studied on a Pyrrolytic Graphite Electrode (PGE). These complexes showed oxidation and reduction peaks (Tables-I and II) . These electrochemical properties were determined in DMSO using LiNO3 (0. M) as supporting electrolyte in conventional three electrode cell. Their electrochemical potentials were recorded v/s Saturated Calomel Electrode. The scanning procedure is illustrated in the figures. The two oxidation peaks can be assigned as ligand centre 3 and considered to be irreversible in nature and other peak if any seems on C.V. on this oxidation side may be considered prewave peak. The reduction process seems to be irreversible but the reduction products also become gradually engulfed in the prepeaks/prewave. The film growth is not observed for a large number of scans. Thus only limited studies for C.V. scan were carried out on PGE electrode. No dimerization/polymerization was observed during multiple C.V. scanning. It is noteworthy that the M-N bond distance in the Pd +2 and Pb +2 complexes, in contrast to cyclam is close to those for the corresponding complexes with noncyclic ligand. Thus it can be said that the present macrocyclic complex 32'33 cavity is having a little bit distortion towards "Saddle Shape" which also helps in explaining the non-formation of a M-N bond with the pyridine moiety. ,4. Bansal, R. Singh and On the basis of the above evidences, structures (1) and (2) 
RESULTS
The macrocycle and its complexes were screened for their antifungal activity against Fusarium oxysporum and Alternaria alternata. Their antibacterial properties were also evaluated by testing them against Escherichia coli and Staphylococcus aureus. The experimental results show that there is an increase in the toxicity of the complexes as compared to the precursor. The results recorded from the biological activity were also further compared with the standard fungicide Bavistin and conventional bactericide Streptomycin. It was important to note that the complexes show more inhibitory effects and inhibit the growth of fungi and bacteria to a greater extent than the macrocycle. Solubility and concentration of the compounds play vital roles in ascertaining the extent of inhibition. This can be well ascribed to Tweedy's chelation theory36. According to Lawrence et.a137 the biocidal properties of complexes against various microorganisms depend on the impermeability of the cell. The bactericidal activity of complexes was greater towards gram positive strain as compared to gram negative strain.
